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Introduction

In the upcoming report, software patterns / design patterns will be discussed and evaluated on how
they could be used for the development of mobile applications. It will also provide a thorough
breakdown of the advantages and disadvantages of two different architectural or design patterns and
whether they suit being used within the development of applications for mobile devices (such as for
Android and iOS devices).

Part A (Understanding)

For this report, the two architectural patterns that will be discussed will be the Fagade design pattern
and the MVC (Model - View - Controller) architectural pattern. These two patterns were chosen in
particular because they are widely used in the software development industry and there are many
people who have experience online giving their thoughts on the patterns and whether they think
other developers should implement them into their workflow when creating software.

What are design patterns and why are they used within software development?

Design patterns are ways of structuring your code when creating an application on any platform
(Android, i0S, Web, etc.). Comparing two definitions of two authors notably Barbara Liskov describes
a design pattern as “Organized programs”. In Erich Gamma's book, he describes design patterns
plans. He spoke about a quote given by architect Christopher Alexander which he says: “Each
pattern describes a problem which occurs over and over again in our environment, and then
describes the core of the solution to that problem, in such a way that you can use this solution
a million times over, without ever doing it the same way twice", Both definitions are very
different, but both can be seen as true and valid.

The Gang of four
The Gang of Four are a group of people (four computer scientists) who wrote a book called
Design Patterns: Elements of Reusable Object-Oriented Software
[1] which became one of the best books people looked too to learn about the various design
patterns. According to the Gang of Four, a design pattern has four different parts:
1. Aname —is used to summarise the issue at hand, the solution to the problem and also the
consequences of the pattern all with as little words as possible.

2. Aproblem
3. Asolution
4. The consequences

They stated in their book that are 3 different types of design patterns, these are:
1. Creational Patterns— Instantiation of objects.
2. Structural Patterns — deal with related objects
3. Behavioural Patterns — Use the communications between objects.

Each design pattern type has many different patterns, some that could be even be associated
with more than one meaning that it shares principles from just one design pattern type.




MVC (Mode — View — Controller) pattern

What is MVC?

MVC is an architectural/design pattern for developers to implement user interfaces for their
applications [2].They are most commonly used within web development / web apps but is not
necessarily restricted to it. Various companies have used MVC in their own frameworks such as
Microsoft. Microsoft use it heavily within their server-side framework called ASP.net [3]. Also,
Facebook have an MVC version of their JavaScript Ul library called ReactJS.NET which uses part of C#
with the already established library [4]. MVC is also a way to organise code into various parts to the
code can be flexible, useful and having the ability to be reused in another environment.

Model

The Model of an application is the actual data the view needs to work with. Depending on other
aspects of application, the view('s) and controllers(‘s) will be notified and the necessary actions will be
taken if anything on screen should be changed. The model could also be where the database is
located if the application requires it.

View
A View is what the user sees on the screen of their device (the user interface). With Android
development, the view would include all the images, text components and buttons.

Controller

The controller of an application is where the Model and the View are connected. If the view tells the
controller class that user has clicked on an image to enlarge it, the controller will decide what action
should be executed.

MVC from an Android development’s perspective

In reality, a developer can use any method/pattern they desire to create an Android application. But
using a pattern like MVC would be advised because it's been tested, tried and is trusted within the
software development industry. When a company feels the need to create an app to offer their
services on a new platform, then it's a good opportunity to start creating clean and reliable code. This
is where MVC comes in.

According to Eric Maxwell, Android developers for the most part has moved away from design
patterns like MVC due to more “modular, testable patterns” being available [5].

Facade Pattern

What is the Facade pattern?

The fagade pattern is a very simple design pattern. It allows a developer to split up code very

thoroughly into very specific functionality. Doing this will give each bit of code far more room
for testability. Using the fagade pattern, it allows the developer to create a fagade class which
hides the complexity of the app behind it and then can access it via an interface object.

The Dummies book for Java programming [6], Doug Lowe describes the fagcade pattern to
have the ability to group common functionality together.




MVVM - (Model - View — View model) pattern

The MVWM pattern is an architectural pattern designed by Ken Cooper while at Microsoft [7]. The
main purpose of the pattern to separations of concern, meaning that every part has its own role to
play. For example, part 1 could focus on the database and part 2 could focus on the user interface. If
this is implemented correctly, then it can greatly improve the readability of the code.

Having parts of the project separated not only technically in code but between members of the team.
Doing this can allow people to work on areas of the project that they specialise in. For example, a
graphics designer and focus on the user interface.

Model — essentially the data of the application, this is more commonly a database.

View — Like already mentioned in the MVC section, the view of an application is what the end user
sees on their screens (Ul). This can be manipulated and changed by the model and the view model.

View Model = This layer lives between the model and the view of an application. The view model will
process the data from the model and update the view if anything has changed.

MVVM from an Android development’s perspective

Eric Maxwell also discusses MVVM with Android Development. He describes it as having the benefits
of: “easier testing and modularity, while also reducing the amount of glue code that we have to write
to connect the view + model.”.

According to Tian Lou, MVVM is good for designers so if an organisation is working to create an app
with a fairly large team. The designers would be able to contribute and not just create the story
boards or graphics for the application. Developing an application is difficult enough starting at Hello
World but when you add more activities, connect to a database or connect with a JSON API to fetch,
the complexity keeps getting more.

User Experience (UX) design

UX design is key to any piece of software in modern day computing. To attract more customers,
having a solid UX is key. When someone clicks a button, they expect that button to do something
immediately or they’ll think that the app is broken. If this happens enough times, then they'll go and
find an alternative application to solve the issue they are having. An app needs to fast and responsive.

On the Android Developer documentation, they suggest a few rules that developers can follow to give
user a good user experience [8]. The user could partially use the app without needing to create an
account and still get a feel of the functionality and the benefits for them using the app for whatever
task it is meant to help with. Something else developers could do to enhance a user’s experience is to
charge money for the apps (subscription or one-off payment) instead of allowing advertisement.
Some people don’t mind apps if the app doesn’t cost anything but it's when the ads become intrusive
and people start to become annoyed and start to think about looking for an alternative to the app.




Part B (Implantation)

A series of very diverse applications have been created to show off different various functionality that
can be programmed on Android. There are many methods of creating applications that could have
been used but Android Studio and Java was used for these applications. For these apps

Dice Rolling App

The aim for this app is to have two dice, one die belonging to the player and the other belonging to
the computer. The user clicks the button and a random number is assigned to the dice and the
corresponding number on the face will replace the old number.

CSG Soundboard

The aim for this app is to have a grid of buttons with a single sound assigned to a single button. The
user should be able to click a series of buttons to create a tune of their choosing.

Text Adventure Game
The aim of this app is to allow the user / player to select different options to click and depending on
what options are pressed, different responses will appear in the set of options.

Application Testing

A series of tests will be carried out to demonstrate that the apps function to a high standard.
Alongside with written tests, a number of screenshots will be provided as visual evidence to show that
the features do in fact work. A few people have been asked to test the applications to see how
satisfied they are in the overall finish of the apps, this is a technique called black box testing which is
simply have someone test a piece of software without any knowledge of the workings of the
applications code.

For an application to be seen as successful, it’s important that it can run on various devices and still
look the same. A series of tests will be performed to see how the apps look on various devices (using
the built-in android device emulators in Android Studio).

When writing an application that is intended to be released into the play store, testing the app on
different versions of Android is important. This is because the older the version of Android that your
app supports and can run on, the more potential people will download your app. According to Digital
Trends, Oreo runs on only 19% of Android devices [9]. That number is not what should be aimed at,

Dice Rolling application

In the appendices (Appendix B) at the end of the report, you will see a series of screenshots of the
dice rolling app running on 2 different devices, notably the Nexus 6 & Pixel 2 both running API version
28. These devices were chosen in particular as they were released a few years apart from each other
and are also different screen sizes. The later point was a particularly important thing to keep in mind
when choosing which devices to run the tests on because it demonstrates exactly how well the
constraints system works within Android Studio and the Android operating system.




CSG Soundboard application

For this application two different device emulators were chosen and also from different companies
(non Google devices). This was done because in the previous app, both devices were ran using
emulators of Google own made devices so running on other phone manufactures devices show it’s
not just an app working well made with Software made by Google running on a phone made by
Google.

Disclaimer: Android Studio does not have any third party pre made phone emulators available so one
of the screenshots was created from a new hardware profile and the device was adapted to be like a

Samsung galaxy phone.

Screenshots of the application running can be found in appendix A below.

Adventure Game

For the purpose of testing the applications created a number of people were asked (black box testers)
to test the apps, in which were first installed onto a Samsung Galaxy S9 running Android version 9.0

Pie.

Screenshots of the application running can be found in appendix C below.

What feedback was given?

Dice Rolling app

Initially, the feedback that was given shown that the apps were freezing every time the app would be
loaded on the Samsung Galaxy s9, but a simple reinstallation of the app solved the issue. When the
app loaded successfully for the first time, the app worked as was hoped when in development. The
button was pressed and then the two Dice were rolled, and a winner was decided from the two
outcomes.

Originally the game app did not have a scoring system, but it was suggested and was then

implemented into the game. Having this allows the user to look at app more like a game rather an app
which rolls two dice.

Testing methods that wasn’t used

Junit

Junit is a Java unit testing framework. It was created by Erich Gamma and Kent Beck. It's a framework
which isn't made specifically for testing on Android but for non-android java-based applications.

Espresso

Espresso is testing framework to test the user interface [10]. Espresso was not used because the user
interfaces for the three applications created are very simplistic and were also constructed using
constraints which are generally reliable and dependable.




Conclusion

In conclusion, design patterns seem to be far more useful than that was thought prior to the
investigation and research. After researching three different patterns, it is clear now that design
patterns will be used in the future when developing. After creating the
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Appendices

Appendix A
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CSG Soundboard

Nexus 6 with the sound board app
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CSG Soundboard

Pixel 2 running the sound board app
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Appendix B
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Las Vegas Dice

Computer Dice Player Dice

ROLL DICE

You Won!

Custom made emulator running the Dice rolling app.

533 0 &

Las Vegas Dice

Computer Dice Player Dice

ROLL DICE

It's A Draw

Pixel 2 running the sound Dice rolling app
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Appendix C

741 G &

Football Manager

The World Cup Final! Your
the manager of the favorite
team to win.. Your striker
sinjured. Do you sub him
with another striker or a
midfielder?

MIDFIELDER

STRIKER

Nexus 6 running text adventure game

74 G0 &

Football Manager

The World Cup Final! Your
the manager of the favorite
team to win.. Your striker
5 d. Do you sub him
with another striker or a
midfielder?

MIDFIELDER

STRIKER

Pixel 2 running text adventure game
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